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ANATOMIC VARIATIONS
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Abstract
Purpose Knowledge of the wide variability in celiac trunk branches is of paramount importance when planning an abdomi-
nal surgery.
Methods We, hereby, report a previously undescribed origin of the gastroduodenal artery discovered on an abdominal 
angio-CT.
Results CT-angiogram performed on a 33-year-old female randomly revealed a new variant of gastroduodenal artery aris-
ing directly from the splenic artery along with other vascular aberrations. The latter were previously described in medical 
literature.
Conclusion High-quality preoperative imaging is crucial for identification of visceral artery variations, as those can techni-
cally modify the surgical or interventional procedure.
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Introduction

Unique and rare anatomic variations are interesting to 
report because they might modify therapeutic and surgical 
approaches. Variations in hepatic vascularization formed the 
topic of multiple studies, whereas very few studies were held 
on the gastroduodenal artery.

Clinical case

A 33-year-old female, with no prior significant medical his-
tory, underwent an abdominal CT-angiogram for demonstra-
tion of a right renal artery stenosis suspected on a Doppler 
ultrasound. Evaluation of the visceral arterial vasculariza-
tion revealed some curious aberrances with unorthodox 
origins of the branches of the celiac trunk (see Fig. 1). In 
fact, the celiac trunk was totally absent, with the left gastric 

artery and the splenic artery arising independently and 
directly from the aorta above the origin of the superior mes-
enteric artery. The common hepatic artery was replaced by 
an aberrant proper hepatic artery arising from the superior 
mesenteric artery and splitting into a right hepatic artery 
and a left hepatic artery. The previously unreported finding 
was a replaced gastroduodenal artery taking origin from the 
splenic artery instead of the common hepatic artery.

Discussion

Tandler explained the morphogenesis of the visceral vas-
cularization and the causes of possible aberrancies based 
on a study held on mole embryos [7]. Initially, the aorta 
gives three arterial arches for each metamere: a postero-
lateral arch for vertebral and parietal vascularization, a 
middle arch for gonadic and urinary vascularization and 
a median arch giving the primitive intestinal metameric 
arteries for visceral and splanchnic vascularization. Those 
primitive intestinal arteries are highly connected via ven-
tral longitudinal anastomoses. During embryologic devel-
opment, intestinal arteries and their ventral anastomoses 
regress progressively and by the 9th week of gestation, 
only intestinal arteries of the 10th, 13th, 21st and 22nd 
metameres persist and converge to form the celiac trunk, 
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the superior mesenteric artery and the inferior mesen-
teric artery. By the end of the 12th week of gestation, 
the abdominal vascularization is definitive. The unusual 
regression of one of those four median arches or the per-
sistence of other metameric median arches or aberrant 
ventral anastomoses will result in multiple variations in 
splanchnic arterial vascularization.

Classically, the celiac trunk arises anteriorly from the 
aorta at the level of T12–L1 and splits in 55–89% of cases 
into the left gastric artery, the splenic artery and the common 
hepatic artery [4]. Absence of celiac trunk is found in only 
0.6% of cases [2].

The splenic artery arises most commonly from the celiac 
trunk, with 70% of cases having a common origin with the 

Fig. 1  3D reconstruction of splanchnic branches showing splenic artery (thin arrow) arising directly from the aorta and giving rise to the gas-
troduodenal artery (thick arrow), with the common hepatic artery (arrow head) taking origin from the superior mesenteric artery (star)
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common hepatic artery, known as the hepato-splenic trunk 
[4]. Aberrant origins of the splenic artery were described in 
medical literature, with a splenic artery arising from the left 
gastric artery, the pancreatic artery, the superior mesenteric 
artery or as in our case directly from the aorta [6].

Common hepatic artery is defined as the portion cours-
ing from the celiac trunk to the origin of the gastroduode-
nal artery, whereas the proper hepatic artery is the portion 
coursing from the origin of the gastroduodenal artery to the 
liver, splitting at the hepatic hilum into right lobe hepatic 
artery and left lobe hepatic artery. Numerous variations of 
hepatic vascularization were described, of which the most 
common variant is the absence of the common hepatic artery 
(1.4–12%) [8] which is the case of our patient. When com-
mon hepatic artery is absent, the hepatic vascularization is 
maintained by the left hepatic artery and/or the right hepatic 
artery. In our case, the common hepatic artery is absent and 
the proper hepatic artery originates from the superior mes-
enteric artery splitting into right hepatic and left hepatic 
arteries.

Identification of hepatic artery variants is of paramount 
importance preoperatively when planning for oncologic pro-
cedures requiring manipulation of major vessels in hepa-
tobiliary, gastroesophageal and pancreatic area. This may 
involve longer operative time and consequently higher post-
operative morbidity and mortality [5]. They also add com-
plexity to the surgical procedure. For example, an aberrant 
right hepatic artery originating from the superior mesenteric 
artery, such as in our case, has high chances of being injured 
during pancreaticoduodenectomy for cephalo-pancreatic 
tumors. Its injury might affect the liver and the gut which 
may become necrotic as well as the bile ducts with the risk 
of leak in the bilioenteric anastomosis [3]. Invasive radiolo-
gists should also be aware of these variations, since a false 
identification of a major vessel could lead to an unsuccessful 
treatment or even a fatal complication during infusion ther-
apy or transarterial chemoembolization of liver neoplasms.

As for the gastroduodenal artery, it is a small vessel that 
delivers blood to the pylorus, the proximal part of the duo-
denum and the head of the pancreas. It is recognized on axial 
images by its anterior path along the head of the pancreas as 
well as its typical branches. In fact, it gives rise to: (1) the 
right gastroepiploic artery which irrigates the greater curva-
ture of the stomach and anastomoses with the left gastroepi-
ploic artery (branch of the splenic artery); (2) the posterior 
superior pancreaticoduodenal artery which irrigates part of 
the duodenum and the head of the pancreas and anastomo-
ses with the posterior inferior pancreaticoduodenal artery 
(branch of the superior mesenteric artery); (3) the anterior 
superior pancreaticoduodenal artery which passes on the 
anterior face of the pancreas and anastomoses with the ante-
rior inferior pancreaticoduodenal artery (branch of the supe-
rior mesenteric artery) and (4) other possible ramifications 

such as the supraduodenal artery, the infrapyloric artery, 
some pancreatic and anterior duodenal ramifications. The 
gastroduodenal artery most commonly originates from the 
common hepatic artery (75% of cases [5]).

However, when the common hepatic artery is absent, the 
gastroduodenal artery might have many possible origins (see 
Fig. 2). Till today, there is no reported case of a gastroduo-
denal artery arising from the splenic artery. Inversely to the 
current report of a gastroduodenal artery arising directly 
from the splenic artery, Slaba et al. previously reported the 
case of a splenic artery arising directly from the gastroduo-
denal artery [6].

Conclusion

By this case report, we would like to emphasize the necessity 
of high-quality preoperative imaging using nowadays multi-
detector CT angiography that is far less invasive than regular 
arteriographies for identification of aberrant visceral arterial 
anatomy. This practically assumes significance in guiding 
abdominal surgeons performing hepatobiliary, pancreatic or 
gastric tumor resection, as variants of visceral arteries may 
be technically demanding, or when evaluating patients prior 
to a liver transplantation, and even for interventional radiolo-
gists performing arteriography to avoid potential iatrogenic 
injury and lethal complications.

Author contributions Samy Slaba: project development and manu-
script editing. Sarah Assaf: data analysis and manuscript writing.

Fig. 2  Variations in origin of gastroduodenal artery [1]
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